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[57] ABSTRACT 

A casing which accommodates an electric circuit for 
generating sounds of different tones or voice sounds has 
a recess 11 defined in its upper panel and a loudspeaker 
12 disposed therein and mounted on the upper panel for 
reproducing and radiating sounds or voice sounds. A 
plurality of tone plates can selectively be placed, one at 
a time, in the recess. Each of the tone plates has dots and 
a bar code indicative of a sound or voice sound of its 
own. When one of the tone plates is inserted in the 
recess, the dots or bar code is detected by a sensor in the 
recess, and the electric circuit enables the loudspeaker 
to reproduce and radiate a tone or voice which is indi- 
cated by the inserted tone plate. 

13 Claims, 3 Drawing Sheets 
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and a loudspeaker 12 disposed therein and mounted on 
AUDITORY PLAYING DEVICE the upper panel for reproducing and radiating sounds of 

different tones or voice sounds. The auditory playing 
BACKGROUND OF THE INVENTION device also includes a plurality of tone plates 2 (only 

1. Field of the Invention 5 one is shown In FIG. 1) which can selectively be 
The present invention relates to an auditory playing placed, one at a time, in the recess 11. When one of the 

device for use in auditory education or as a toy. " tone plates 2 is inserted in the recess 11, the electric 

2. BACKGROUND circuit enables the loudspeaker 12 to reproduce and 
For auditory education to teach children absolute radiate a tone or voice which is indicated by the in- 

pitches, for example, it has been customary to let them 10 serted tone plate 2. 

hear the sounds of a tuned piano so that they can memo- As shown in FIG. 2, each of the tone plates 2 has dots 
rize the tones. However, it is difficult with this method 21 and a bar code 22 on its back. The dots 21 and the bar 
to keep the children interested in the training even if code 22 of a tone plate 2 represent the tone or voice 
some game-like element such as guessing of tones is sound to be produced by the loudspeaker 12 when that 
added. The method is therefore not an effective educa- 15 tone plate 2 is placed In the recess 11. Specifically, each 
tional process. tone plate 2 has an array of dots 21, for example, each 

It is known that the younger the children who are coated with either a reflective surface layer or an unre- 
given auditory education for absolute pitches, for exam- flective surface layer. Therefore, a combination of re- 
ple, the more effective the education process becomes. flective and unreflective surface layers of dots 21 on a 
OBJECTS AND SUMMARY OF THE ^ certain tone plate 2 can represent a tone or voice sound 

INVENTION peculiar to that tone plate 2. When the tone plate 2 is put 

in the recess 11, the dots 21 are detected by a sensor 

It is an object of the present invention to provide a assembly 13 (FIG. 1) disposed in the bottom of the 
device for effectively educating children, particularly recess u ^ alignment with the dots 21. 
younger children such as preschool children, through 25 FlQ 3 shows ^ m ±e 

an auditory training process involving a game-playing L ^ electric dfcuit mcludes a sensor mariWy 13 for 

eement. detecting the dots 21 on a tone plate 2 placed in the 

According to the present invention, there is provided reccss u MofC cificall the sensor assembly 13 
an auditory playing device having a plurality of tone • frtw * c ^ -~ , 

plates marked with respective identification codes cor- 30 eludes four reflective photosensors lto VH, 13c, 13d 
responding to respective sounds. A detector detects an ™\™ 1 »*™S a hght-emitting diode (LED) for emit- 
identification codVof one of the tone plates which is b * ht do } » ™ a *■» I*** "f**? m 

selected and placed in a predetermined position. A gen- ~ 1 J a P^totransistor for detecting light 

erator generates a sound corresponding to the identifi- ma ^ r f «** frora * e on the tone plate 

cation code detector. 35 2 - Sl &*& from the photosensors 13a, 136, 13c, lZd are 

The generator may produce an affirmative sound sent *° a comparator amplifier 14 which converts the 
when the identification codes of two tone plates succes- «»PPl»ed to a microcomputer 15. The microcom- 

sively placed in the predetermined position agree with P uter 15 mclude s a CPU, a ROM storing an operation 
each other, and a negative sound when the identifier program run by the CPU, a RAM 15a for storing vari- 
tion codes of two tone plates successively placed in the 40 ous variables, and an input/output device for transmit- 
predetermined position disagree with each other. Users, data to and receiving data from external circuits, 

particularly younger children such as preschool chil- An output data signal from the microcomputer 15 is 
dren, of the auditory playing device can effectively be converted by a D/A converter 16 into an analog signal 
acoustically trained while playing a game with the de- which is supplied to an audio amplifier 17 which drives 
vice. 45 the loudspeaker 12. 

The above and other objects, features, and advan- When a desired one of the tone plates 2 is inserted in 
tages of the present invention will become apparent the recess 11, some of the dots 21 which are coated with 
from the following description of an illustrative em- reflective surface layers on the back of the inserted tone 
bodiment thereof to be read in conjunction with the pl ate 2 are detected by the sensor assembly 13, which 
accompanying drawings, in which like reference nu- 50 supplies detected signals to the microcomputer 15. Mi- 
merals represent the same or similar objects. crocomputer 15 then selects a tone or voice sound cor- 

responding to the detected dots 21. The microcomputer 

BRIEF DESCRIPTION OF THE DRAWINGS 15 outputs mud data of ^ elected tone or voice 

FIG. 1 is a perspective view of an auditory playing sound to the D/A converter 16. The D/A converter 16 
device according to the present invention; 55 converts the digital data into an analog signal which is 

FIG. 2 is a perspective view of a tone plate of the amplified by the audio amplifier 17. The audio amplifier 
auditory playing device; 17 applies the amplified signal to the loudspeaker 12 to 

FIG. 3 is a circuit diagram, partly in block form, of an cause it to radiate the selected tone or voice sound, 
electric circuit of the auditory playing device; and The bar code 22 on each of the tone plates 2 may be 

FIG. 4 is a flowchart of an operationed sequence of 60 detected by a CCD image sensor which may be dis- 
the auditory playing device. posed on the bottom of the comparator amplifier 14. 

DETATI ED DF SCR TPTTON OF THF FIG * 4 sh ° WS ** °P erational sequence of the auditory 

DETAILED DKCRJPTON OF THE playing device shown in FIG. 1. The operational se- 

UNVfcNUON quence may be carried out by the CPU of the mi- 
As shown in FIG. 1, an auditory playing device ac- 65 crocomputer 15 according to the operation program 

cording to the present invention includes a casing 1 stored in the ROM of the microcomputer 15. As shown 

accommodating an electric circuit (described later). in FIG. 4, the CPU determines in a step SI whether a 

The casing 1 has a recess 11 defined in its upper panel tone plate 2 has been placed in the recess 11 or not The 
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step SI is repeated until a tone plate 2 is placed in the 
recess 11. If a tone plate 2 has been placed in the recess 
11 in the step SI, then a tone or voice sound selected by 
the computer 15 based on the reflective dot combina- 
tion on die back of the inserted tone plate 2 is radiated 
by the loudspeaker 12 in a step S2. Thereafter, an identi- 
fication code represented by the reflective dot combina- 
tion on the back of the inserted tone plate 2 is stored at 
a predetermined address in the RAM 15a of the mi- 
crocomputer 15 in a step S3. 

Then, the CPU determines again in a step S4 whether 
a tone plate 2 has been placed in the recess 11 or not. 
The step S4 is repeated until a tone plate 2 is placed in 
the recess 11. If a tone plate 2 has been placed in the 
recess 11 in the step S4, then a tone or voice sound 
selected by the computer 15 based on the reflective dot 
combination on the back of the inserted tone plate 2 is 
radiated by the loudspeaker 12 in a step S5. Thereafter, 
in a step S6, the CPU compares an identification code 
represented by the reflective dot combination on the 20 
back of the inserted tone plate 2 with the identification 
code stored in the RAM 15a. The CPU determines in a 
step S7 whether the compared identification codes are 
the same as each other. If the compared identification 
codes are the same as each other, then the CPU sends 25 
data to control the loudspeaker 12 to radiate an affirma- 
tive sound, which may be of any predetermined sound 
indicative of agreement between the compared identifi- 
cation codes, in a step S8. On the other hand, if the 



10 



15 



device in response to insertion of certain tone plates 2 in 
the recess 11. 

Having described a preferred embodiment of the 
invention with reference to the accompanying draw- 
ings, it is to be understood that the invention is not 
limited to that precise embodiment and that various 
changes and modifications could be effected by one 
skilled in the art without departing from the spirit or 
scope of the invention as defined in the appended 
claims. 

What is claimed is: 

1. An auditory playing device comprising: 

a plurality of tone plates each marked with a respec- 
tive identification code having a pattern of spaced 
apart dots, each said identification code corre- 
sponding to a respective tone; 

an enclosure having a recess for receiving one of said 
tone plates; 

detecting means for detecting an identification code 
of one of said tone plates which is selected and 
placed in a stationary predetermined position 
within said recess; and 

generating means for generating a single tone corre- 
sponding to the identification code detected by said 
detecting means. 

2. An auditory playing device according to claim 1 
including first decision means for determining whether 
one of said tone plates is placed in said predetermined 
position based on a signal from said detecting means, 



compared identification codes are disagree with each 30 and instructing said generating means to generate a 



other, then the CPU sends data to control the loud 
speaker 12 to radiate a negative sound, which may be of 
any predetermined sound indicative of disagreement 
between the compared identification codes, in a step S9. 
Then, the CPU resets the identification code data stored 35 
in the RAM 15a to zero in a step S10, and control re- 
turns to the step SI. 

Each of the tone plates 2 may have an array of four 
dots 21, for example. With four dots 21 on each tone 



single tone corresponding to the identification code 
detected by said detecting means when one of said tone 
plates is placed in said predetermined position. 

3. An auditory playing device according to claim 2, 
further including second decision means for storing an 
identification code detected by said detecting means 
when one of said tone plates is placed in said predeter- 
mined position, comparing an identification code de- 
tected by said detecting means with said stored identifi- 



plate 2, there may be available a total of 16 (24=16) 40 cation code when another of said tone plates is placed in 



difFerent dot combinations on 16 tone plates 2, or a total 
of 16 tones or voice sounds that can be radiated by the 
loudspeaker 12. If four tone plates 2 are provided for 
each of such 16 tones or voice sounds, then a total of 64 
tone plates 2 can be used in the auditory playing device. 45 
Using such 64 tone plates 2, users, typically younger 
children such as preschool children, of the auditory 
playing device can play a game in which an affirmative 
sound is radiated from the loudspeaker 12 when two out 



said predetermined position, and instructing said gener- 
ating means to generate a single affirmative tone if the 
compared identification codes agree with each other. 

4. An auditory playing device according to claim 2, 
further including second decision means for storing an 
identification code detected by said detecting means 
when one of said tone plates is placed in said predeter- 
mined position, comparing an identification code de- 
tected by said detecting means with said stored identifi- 



of the 64 tone plates 2, which two tone plates can select 50 cation code when another of said tone plates is placed in 

tllP cam A tnnoc rtr rnimi^p an en/viaeettialir «l nna J : I a - a *J. ' j 



the same tones or voice sounds, are successively placed 
in the recess 11. The microcomputer 15 may transmit 
output data representative of tones of middle C (261.63 
Hz), middle D (293.66 Hz), middle E (329.23 Hz), etc. 
Therefore, the users can effectively be acoustically 55 
trained, particularly for attaining their ability to recog- 
nize absolute pitches, while playing such a game. 

The CPU of the microcomputer 15 may also be pro- 
grammed to send data for the loudspeaker 12 to radiate 
sounds representing a piece of music when certain tone 60 
plates 2 are successively selected and placed in the re- 
cess 11. Such a program may also be stored in the ROM 
of the microcomputer 15. The different programs stored 
in the ROM may be selected by a switch (not shown) on 
the back of the casing 1. 65 

The auditory playing device allows physically or 
visually handicapped children or persons to enjoy a 
combination of tones or voice sounds produced by the 



said predetermined position, and instructing said gener- 
ating means to generate a negative tone if the compared 
identification codes disagree with each other. 

5. An auditory playing device according to claim 1, 
wherein said tone plates are marked with respective 
identification codes corresponding to respective tones, 
said generating means comprising means for generating 
a single tone corresponding to the identification code 
detected by said detecting means. 

6. An auditory playing device comprising: 

a plurality of tone plates each marked with a respec- 
tive identification code having a pattern of spaced 
apart dots, each said identification code corre- 
sponding to a respective tone; 

an enclosure having a recess for receiving one of said 
tone plates; 

detecting means for detecting an identification code 
of one of said tone plates which is selected and 



03/16/2004, EAST Version: 1.4.1 



5,334,1 

5 

placed in a stationary predetermined position 
within said recess; 

generating means for generating a tone correspond- 
ing to the identification code detected by said de- 
tecting means; 5 

first decision means for determining whether one of 
said tone plates is placed in said predetermined 
position based on a signal from said detecting 
means, and for instructing said generating means to j 0 
generate a tone corresponding to the identification 
code detected by said detecting means when one of 
said tone plates is placed in said predetermined 
position; and 

second decision means for storing an identification 15 
code detected by said detecting means when 
placed in said predetermined position, comparing 
an identification code detected by said detecting 
means with said stored identification code when 
another of said tone plates is placed in said prede- 20 
termined position, and instructing said generating 
means to generate an affirmative tone if the com- 
pared identification codes agree with each other. 
7. A method for operation of a toy having a recess for 2 5 
receiving a tone plate in a stationary predeterrnined 
position, comprising the steps of: 
determining that a tone plate has been placed in said 
recess of said toy; 



6 

reading a pattern of spaced apart dots on said tone 
plate when said tone plate is placed in said station- 
ary predetermined position within said recess; 
comparing a code representing said pattern of dots 

with a stored code; 
producing a first tone if said stored code matches said 
code; and 

producing a second tone if said stored code does not 
match said code. 

8. The method of claim 7, wherein said pattern of dots 
are read optically on a basis of reflectiveness of said 
dots. 

9. The method of claim 7, wherein said first tone 
includes an affirmative tone representing agreement of 
said codes. 

10. The method of claim 7, wherein said second tone 
includes a negative tone representing disagreement of 
said codes. 

11. The method of claim 7, wherein said stored code 
is stored in a Random Access Memory (RAM). 

12. The method of claim 7, preceeded by the steps of: 
determining that a first tone plate is insterted into said 

recess; 

reading a dot pattern from said first tone plate; and 
storing a code representing said dot pattern as said 
stored code. 

13. The method of claim 7, wherein said dot pattern 
includes four dots. 

* * * * * 
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